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Abstract 
Hard surface microstructures produced by plastic deformation can improve the fatigue 
and wear resistance of industrial structures. Such structures have been produced in iron 
by shot peening and by surface mechanical attrition and characterized by transmission 
electron microscopy, electron backscattering diffraction and microhardness testing. The 
structure is subdivided by boundaries forming a lamellar structure. Such a structure also 
characterizes samples cold rolled to medium and high strains where the structure is 
graded with respect to the lamellar spacing with decreases with increasing strain. This 
dependency can be represented by a power law relationship which allows the strain to be 
estimated at different depths in the near surface layer and the stress strain relationship to 
be derived based on the microhardness data. A discussion will focus on the structural 
evolution in the nanoscale regime and on strengthening mechanisms. 
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